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Thisinvention relates fo vitamin compositions 
and, specifically, fo the solubflizing of ribofiavin. 
More particularly, if relates fo compositions com- 
prising essentially ribofiavin and, as a solubflizer, 
a non-toxic, water-soluble salt of a hFdroxy- 
naphthoic acid. Such compositions encompass 
those containing ribofiavin as the sole dietary or 
therapeutic factor as well as those containing, 
in addition fo riboflavin, other vitamins, growth 
factors and medicinals. 
Since ribofiavin is only very sparingly soluble 
in water (solubflity: 0.013 per cent or 0.013 g. 
per 100 ml. of water) and other solvents suitable 
for pharmaceutical preparations, the use Of many 
different agents has been proposed as solubiliz- 
ing agent for this vitamin in water and in 
aque0us preparations. While such proposed 
agents may increase the solubility of ribofiavin 
in water fo some extent, the resulting solutions 
of many o them are not satisfactory for phar- 
maceutical purposes because af either toxicity 
or undesirable side effects after oral or parenteral 
administration, usually because of the large 
amounts of the solubilizer necessary in propor- 
tioh to the am0unt of riboflavin solubilized. In 
other instances the solutions obained are un- 
stable and, moreover, the solubilizer itl .may 
decompose.  
I bave now ïound that non-toxic, water-solu- 
ble sïls of hFdroxynaphthoic acids markedly 
iicrease the solubfliW of riboflavin in aqueous 
preparations. The resulting aqueous solutions, 
which contain considerably less solubilizer in 
proportion to the amount of riboflavin than in 
any other aqueous preparation heretofore known, 
are stable and suitable for oral and parenteral 
administration. In addition, the preparations of 
tuf invention» in having an outstandinglF in- 
creasid percentage of riboflavin compared to 
knoWn riboflavin-containing aqueous prepara- 
tions, offer advantages as spraying compositions 
for fortifying animal feeds, wheri a relativelF 
high concentration af ribofiavin is desired. 
Sodium 3-hFdroxF2-naphthoate, because of ifs 
low cost and ready avaflability, is the preferred 
solubilizing agent according to tuf invention. 
Other solubilizing agents encompassed bF tuf in- 
vention include other non-toxic, water-soluble 
salts of 3-hFdroxF-2-naphthoic acid as well as 
non;toxic, water-soluble salts of its isomeric 
droxFnaphthoic .acids, including, 1-hydroxy-2- 
naphthoic acid, 4hFdroxF-.-naphthoic actd, 7- 
hFdroxF-.-naphthoic acid, .-hFdroxy-l-naph- 
thoic acid, 4-hFdroxF-l-naphthoic acid, 6-hF « 
droxF-l-naphthoic tcid, 8-hFdroxF-l-naphthoic 
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2 : . 
acid, and the other isomers. Non-toxic, Wate- 
soluble salts of these acids which can be used 
as solubilizers for ribofiavin according to my 
invention include besides the sodium salts also 
5 such salts as the potassium, lithium, magnesium,- 
ammonium, organically-substituted ammonium 
salts, examples of the last-mentioned type in. cluding the 2-hydroxyethylammonium salts, the 
diethylammonium salts, etc., and the like. 
l0 In addition fo being more effective than any 
heretofore known compound in ifs solubilizing 
action on ribofiavin in water and aqueous prep- 
arations, sodium 3-hydroxy-2-naphthoate and its 
related non-toxic, water-soluble salts of 3-hy- 
15 droxy-2-naphthoic acid and other hydroxy- 
naphthoic acids also possess the. advantage:of 
providing an aqueous solution having a pli defi- 
nitely on the acid side. This is of utmost value 
in the formulation of aqueous preparations con- 
20 taining, in additiorï fo ribofiavin, other diëtaY 
factors such as vitamin B Which is stable in thë 
form of ifs salts in acid solutions and 
in alkaline solutions. 
The manufacture aïmy, new aqueous solutions 
25 of ribofiavin generallyinvolves preparing a water 
solution of a salt of a hydr0xaphthoic acid, 
preferably sodium 3-hydroxy- 2 - naphthoate. 
libofiavin is then very readfly disolved in such 
solutions. For solutions of sodium 3-hydroxy-2- 
30 naphthoate Up fo about 10 per cent, this Salt 
was dissolved in water at room'temperature. 
For higher percentages of this salt, upto 13.5 
per. cent, heating was necessary. When heating 
was nsed, the resulting solution of sodium 3- 
35 hydroxy-2-naphthoate was preferably co01ed fo 
room temperature before addition of the ribo- 
fiavin and other dietary factors. The final prod 
uct was then diluted with water to the desired 
volume. 
40 There can be incorporated in my solubflized 
ribofiavin preparations other water-soluble rira- 
tains such as thiamine hydrochl0ride, nicotin£ 
amide, d-pantothenyl alcohol, vitamirt B6 hydro- 
chloride, vitamin C, etc., and other water soluble 
45 medicinals as, for instance, pantothenic acd, olic 
acid, biotin, choline chloride, inositol, etc. A]so, 
there can be incorporated in my aqueous prepara- 
tions water-insoluble vitamins, such as vitamin A, 
vitamin ]32, vitamin D, alpha-tocopherol, etc., 
0 and/or other water-insoluble ingredients pro- 
vtded, of course, a suitable solubilizing or dis- 
persing agent is added therewith. 
My invention further comprehends dry com- 
positions comprising ribofiavin and a non-toxic, 
5 water-.soluble salt of a hydroxYnaphthoic acid, 
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preïerably sodium 3-hydroxy - 2 - naphthoate. 
Such dry compositions, which can be prepared 
by intimately admixing the ingredients or by 
freeze-drying my aforesaid aqueous preparations, 
for instance, according to the method of U. S. 
Reissue Patent 20,969, are readfly soluble in 
water. Such dry preparations can advanta- 
geously be marketed and used when desired by 
dissolving in water. 
Speciflc embodiments of my aqueous prepara 
tions are further illustrated in the following ex- 
amples. 
Example 1 
A 10.0 per cent solution of sodium 3-hydroxy- 
2-naphthoate in water was round to dissolve 7.9.0 
per cent of riboflavin. In other words, 100 ml. 
of a water solution containing 10.0 g. of sodium 
3-1aydroxy-2-naplathoate dissolved 7.90 g. of ribo-- 
flavin. The pli of this riboflavin-containing so- 
lution was 5.90. 
Similarly, 0:5, 1.0, 2.5, and: 5,0 per cent, solu- 
tions of sodium. 3-h:droxy-2-naphttoate. dis- 
s«lved, respectively, 0.19, 0.45. 1.43 and. 3,60 per 
cent riboflavin with the resulting solutions hav- 
ing pli values of. 6.28, 6.17, 5.92 and 5,.88, respec- 
tiely,. 
Example 2 . 
A composition wasprepared containing .in eacla 
ml:,, the following ingredients: 30 
1VIilligrams 
Rib,oflavin ............................... 5 
Vitamin BI hydrochloride .................. 15 
N/cinamide ............................. 50 35 
Vttamir B6 hydrochloride .................. 2.5 
Calcium pantothenate ..................... 2.5 
Sodium 3-hydroxy-2-naphthoate: .......... !5. 
The above solution was prepared by dissolving. 
the sodium 3-hydroxy-2-naphthoate in water, 40 
dissotving the riboflavin in the resulting solution 
and-then adding the other ingredients and shal- 
ing the mixture untfl complete dissolution re- 
sulted: Water was then added to. the- solution 
to give: the desired volume. One hundred ml. 
o,f: such,a solution contains 1.5 g. of sodium 
hydroxy2-naphthoate and 0.5 g of riboflavin. 
Similarly, solutions like the f0regoing but. con- 
taining lager quantities of riboflavin can be 
formulated by using larger amounts of sodium ai.). 
3.-hydroxy-2naphthoate. In addition, the fore- 
going preparation can be carried out using in. 
place of sodium 3-hydroxy-2-naphthoate- other 
nontoxic, water-soluble: salts of this acid, in- 
cluding the, potassium, lithium» magnesium» am- 
monium, 2-hydroxyethylammonium» diethy-lam- 
monium salts;, and the-like. 
Aqueous preparations comparable to, the .fore- 
going can be obtained by using as the solubiliz- 
ing. agent-nontoxic; water-soluble satts, of' iso- 
meric hydr.oxynaphthoic acid. including sodium 
4-hydroxy2-naphthoate,. ammonium' 7hydrox.y -, 
-2-naphthoate, sodium 2-hydroxy-l-naphthoate, 
2 - hydroxyethylaïnïzoniurn 8 - 1-ydroy-,1-na,M- 65 
thoate, and the like. 
Exampla 3, 
Forty grams of sodium 3hyd'oxy-2-naph- 
thoate was dissotved in 309 ml. of water by:läeut- 
ing to boiling. The hot solution was flltered 
cooled and divided into two pot.tions- of' 15) mL 
each. The pli of' these 13.3per cent solUtions of, 
sodium 3-hydro»y-2*naphthoate )vas:6:8, To:one 
150 ml. portion was added 5'25 g: of riboflavin 
which dissolved,on shaking. Tlie resulting soll- 

4 
tion was diluted to 200 ml. with water. Similarly, 
using the other 150 ml. portion, a 200 ml. solution 
containing 10.5 g. of riboflavin was prepared. 
The pli o these two solutions was then adjusted 
to 6.6 by adding one drop of 1N sodium hydroxide 
solution. The riboflavin content of these two 
solutions remained constant after standing for 
three months at room temperature and at 37 ° C. 
Example 4 
An. 11 per cent solution of sodium 1-hydroxy- 
2-naphthoate in water was round to dissolve 5 
fo 6 per cent of riboflavin. Thus, 100 ml. of 
such, -solution contains 11 g. of sodium 1-hy- 
15 droxy-2,uaphthoate and 5 to 6 g. of riboflavin. 
Example 5 
Thefollowing formulations are fllustrative of 
polyvitamin compositions containing, in addition 
20 to riboflavin and a salt of a hydroxynaphthoic 
acid, other water-soluble dietary factors as well 
as  oneor more water-insoluble dietary factors. 

Ingredient  B 
Sodium -hydroxy-2,naphthoate, g ................ . I0..0. 10. 0 
Niéotinamide g ................................... 1: 75 1:75 
Choline chloride g._ ............................... 2.02  2. 02 
E-Pantothenyl alcoho] g .......................... 2. 8: i 2.8_ 
Vitamn D, g ........ " ............................. ] 0.'045- 0. 045 
alpha-Tocophero], g ............................... ] 0.-1"  ........ 
"TweenS0", g .................................... [ I0.0 , 10.-0 
Water.q.s., ml .................................... ,I00' t100" 

In- the preparation of,ïormulation A the ribo-- 
flavin was dissolved in 5 ml» of  a water soli» 
tion of the solubilizer; sodium 3-hydroxy-2 
naphthoate. The nicotinamide, choline-chl0ride 
and- d-pantothenyl- alcohol were- addèd to this 
solution and the mixt, ure shaken until' dissolt- 
tion - was complete. The  vitamin--D and- alpha- 
thocopherol were then dissolved in "Tween-80" 
(a-water-soluble pol:oxyeth:lenesorbitan- mono- 
oleate), the resulting solution was mixed th-or 
oughly with the aforesaid aq.ueous solution; water 
was added to bring the t0tal  volume up tu 100' 
ml. andthe resulting preparation was-agitateff 
until homogeneus: 
FormulationBwasprepared in-the saine man- 
ner as A except no alpha-tocopherol' was, used: 
F0rmulationsA and B were stored at room 
temperature and at-.37 °- C; f0r'ttn'ee monthsànd;. 
when- assayed for- riboflavin content, were, f0und' 
to- contin the-originalpotencies of bhis vitamin 
Othm'-aqueous riboflavin-containing composia 
tions can be prepare¢ in. accordance witti the 
fm-egoing description by- varying: tlàe number; 
quantities and' form of .. dietary or therapeutic, 
ingredients  and by adding other desirable sub 
stances, e; g., flavoring_agents; sweeVening' agentS 
etc., provided they are mutually compatàble with 
the .other ingredients, of ttïe composition. 
Example 6 
Eight par,ts oï sodium 3-hydroxy2naphthoate 
were, mixed: int!mately with - f0u_v parts of: ibo- 
flavin, Ttiis, dry preParation, v¢as- readflY solu- 
blC in- 0ne hundred parts'of wate. 
Similar-ly, otlïer, dry, compesiti0ns can  tJe  
pareà:, tiiat bave incor.porated: t'herein, other 
dicinals as disclosed hereinabove. 
Alternatively, di'y compesitions ofmF inven- 
tion:can be: obtained by OEfeeze:drying my,-aqueous 
preparations.. For examplë; when: the  aqueus:: 
prepartions: desdribed; above: in. E,xampte: 1: Or 2,. 
were-frozen' and ttlen, dehydrated- under, vacuum  
wtiilemaintain«d: in ttïe frooen-statek there wer 
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obtained dry preparations that were readily solu- 
ble in water. 
I claire: 
1. An aqueous composition comprising ribo- 
favin in a concentration higher than that ob- 
tainable in water alone and a non-toxic, water- 
soluble sait of a hydroxynaphtho.c acid as a 
solubilizer. 
2. An aqueous composition coml0rising ribo- 
flavin in a concentration higher than that 
tainable in water alone and a non-toxic, water- 
soluble, alkali metal sait of a hydroxynaphthoic 
acid as a solubilizer. 
3. An aqueous solution coml0rising riboflavin 
in a concentration higher than that obtainable 
in water alone and sodium 3-hydroxy-2-nal0h- 
thoate as a solubilizer. 
4. A dry vitamin composition coml0rising ribo- 

flavin and a non-toxic, water-soluble salt of a 
hydroxynaphthoic acid in an amount sufïicient 
to substantially increase the solubility of ribo- 
flavin in water whereby the resulting aqueous 
5 solution bas a concentration of riboflavin higher 
than that obtainable in water alone, the quan- 
tity of the hydroxynaphthoic acid sali being from 
about one to four rimes that of the riboflavin. 
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